Next-generation wireless and/or satellite communications require high transmission efficiency and high reliability to provide various services with subscribers. To satisfied these requirements, incorporated MIMO system with FTN techniques based on layered space time coded method are considered in the paper. To improve performance, STTC was employed as an inner code. They can yield significantly increased data rates and improved link reliability without additional bandwidth. Therefore, we proposed a new decoding model for MIMO-FTN and confirmed that performance was improved compared to conventional SISO model according to amount of interference for FTN without loss of throughput efficiency.
INTRODUCTION
Recently, many methods for increase of throughput is being researched, as the next satellite broadcast/ communication and the 5G based mobile communication demand for throughput is increasing, whilst the bandwidth is limited. However, it is very difficult to improve both throughput and performance, because the two are in a trade-off relationship. Therefore, it is the most important to develop methods which can maintain the performance to the maximum, whilst increasing the throughput.
At present, MIMO (multiple-input-multiple-output) technologies are being researched [1] , which shows fast transmission efficiency whilst increasing the efficiency of the spectrum, as well as getting the benefits of diversity and encoding, among the solutions for improvement of the throughput of the DVB-S2 based satellite communication, the most representative method, improving the throughput via improving the decoding speed, research about which has already been saturated. As a result, a solution with the FTN (faster-than-Nyquist) method [2] , which transmits faster than the throughput of Nyquist, is emerging as the standard for the next generation DVB-S3.
The MIMO-FTN transmission method, which combines the MIMO and FTN methods to improve throughput, can maximize the improvement of throughput, however its decoding method and removal of interference is difficult, the research about which is underdeveloped yet. In this paper, we proposed a decoding method based on the MIMO-FTN techniques. Proposed MIMO system employs STTC (spacetime trellis codes) [3] as an inner code, and the outer codes are turbo codes [4] . In receiver side, BCJR algorithm [5] is used for STTC decoder in order to improve error performance by increasing number of iterations. Turbo decoder and STTC decoder are connected through interleaving and de-interleaving that updates each other's information repeatedly. The performance was analyzed by simulation to compare MIMO-FTN and conventional SISO (single-input-single-output) model using turbo codes for verification of the proposed decoding scheme.
II. FTN SIGNAL MODELLING FTN signaling is a technique of transmitting information at a rate higher than the allowed Nyquist limit. For example, when 10000 data can be transmitted in accordance with the speed of Nyquist for a certain time, if FTN method is used reducing to 50%, 20000 data can be transmitted in the same length of time. Consequently, ISI (inter symbol interference) necessarily occurred. Interference transmission signal
are encoded bit stream, s E is the average symbol energy, and ) (t h is a unit-energy baseband pulse, which for this paper we will assume is orthogonal to shifts by T,  is interference time. Interference rate '  is given by
If interference ratio is defined differently, it means increasing the throughput as '  . system structure based on turbo equalization. The information to be transmitted was encoded by a rate of 1/3 turbo codes with identical recursive encoders having the duo-binary generator polynomial with 16 states [6] . The source bits are encoded by turbo encoder and interleaved and STTC encoder, then mapping to QPSK symbols. Finally the bit stream is transmitted after distorted by FTN. Transmitted signals have been received by the receive antenna arrays, then significant performance improvement iterative turbo equalization BCJR algorithm for STTC decoder, de-interleaving and turbo decoding are performed.
III. MIMO-FTN SCHEME BASED ON LAYERED SPACE TIME CODE MODEL

A. MIMO-FTN system model
The source bits to be transmitted bit-stream D is given by Expanding SISO model shown in (1) to MIMO FTN system, the transmitted signal i x at th i  antenna is expressed as (6) .
The received signal j r at th j  receive antenna is given by 
B. Inner codes and its decoding scheme
Inner codes are STTC that have both diversity gain and encoding gain with 32 states proposed by Blum [3] . 32 states encoding equations can be obtained by (8). input signal. In this regard, the (9) shows the four phase points {0,1,2,3} with the QPSK symbols, After the QPSK modulation, the signal distorted by FTN is transmitted as shown in the (7). The received signal of th i  receiving sensor, j r is defined as the (8). In this paper, the BCJR decoding method, which can do soft decision the output of the Viterbi decoder, to the space-time trellis encoding method.
C. Outer codes and its decoding scheme
The received signal which had been transmitted as FTN, compounds signals via code combine, in accordance with the number of receiving antennas. The LLR (Log-LikelihoodRatio) value is output as much as the received bit stream size , via the BCJR decoder. At each state, the probability value of '00',"01","10", and "11" is output. Therefore, the LLR value for S the input of the STTC of the (8) can be obtained at the timing k and each state m the LLR value for four of two bits, j i , can be obtained with the following (9). The decoding method of BCJR, which is the decoder of STTC, calculates the LLR value at each state in accordance with the input value of two bits. The turbo decoder output the LLR value which has the same form as the (9), because it decodes with the probability of two bits having received the LLR value of two bits. Therefore, after 2 certain repetition, the bit row is decoded like the (9). In this paper, we proposed MIMO-FTN model that MIMO system with FTN techniques based on layered STTC method using turbo codes.
IV. SIMULATION RESULTS
Computer simulations are used to study the performance evaluation. The simulation was done on the only AWGN channel. For the comparison purpose, Table 1 listed parameters for simulation.  =30% didn't happen error floor, however the performance was degraded by the distorted signal in comparison with 0% and 10%. Error floors are occurred due to excessive ISI when '  =40%. The reason of not happened error floor is structure that was concatenated inner codes (STTC) and outer codes (turbo codes) by iteration.
V. CONCLUSIONS
In this paper, we proposed an MIMO FTN system model, associating with the FTN technique and the MIMO having high efficiency of transmission. Proposed MIMO system employs STTC as an inner code, and the outer codes are turbo codes. In receiver side, BCJR algorithm is used for STTC decoder.
In SISO, The performances were compare to proposed method and conventional SISO model using turbo codes by simulation. Performances of '  =0% and '  =10% is achieve coding gain of 4. Accordingly, as the MIMO system, based on the hierarchical space-time trellis, and the FTN method are applied at the same time, efficient transmission and performance of up to '  =30% are expected, which can be applied to the next generation wireless communication.
